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[57] ABSTRACT 

A keyless entry system can lock and unlock an automo- 
tive vehicle door, a trunk lid, a glove box and/or a 
steering column without an ignition key. The system 
comprises a transmitter producing a radio signal indica- 
tive of a preset unique code, and a controller receiving 
the radio signal and performing desired locking or un- 
locking operation when the code from the transmitter 
matches a preset code. A manual switch is provided to 
order the transmitter to transmit the code-indicative 
radio signal to the controller. The transmitter encloses a 
battery acting as a power source. A battery checker is 
provided to produce an alarm when the battery voltage 
becomes lower than a predetermined voltage. 

18 Claims, 4 Drawing Sheets 
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1 . 2 

„„. transmitter responds to the demand signal bv transmit- 

KEYLESS ENTRY SYSTEM FOR AUTOMOTIVE ting the code signal to the controller 

VEHICLE DEVICES WITH WEAK-BATTERY The transmitter is provided with a battery checker, 

ALARM which is a kind of voltmeter, monitoring the battery 

n a ^i^t^ttvt^ ^ 5 voltage ' ^ batterv decker detects when a weak bat- 

BACKGROUND OF THE INVENTION tery generates a battery voltage lower than a predeter- 

The present invention relates generally to a unique ™?? d threshold * In such ca s«, an alarm is produced to 

and novel keyless entry system for operating automo- j V the mT of the need t0 re P Jace the batterv - 

tive devices, such as door locks, a trunk lid lock, a glove lrt . , accordance with one aspect of the invention, a 

box lid lock, steering lock devices and/or a starter y . e ^J 5y f tem com P rises an electrical actuator 

motor without mechanical keys. In particular, the in- a^ ociated ™th the lock device and responsive a control 

vention relates to a keyless entry system which is oper- S^n^v f ^J** * man " 

£^2SlSr? to I' kR0Wl ! dseab 6 ° f P Te t the unique code indicated by the radio 3£?X. 

SSTSt ftSS? • T SUC ; 35 ^ CkmS thC 20 preSet C0de ' md P roducin S ^e control signal when the 
doors of the vehicle, opening the rear trunk hd, opening unique code matches the preset code, and a weak-bat- 
a roof window lowering the windows or programming tery alarm means for detecting when the voltage gener- 
the system with a user-preferred digital access code can ated by the battery drops below a given voltage and 
all be performed by proper sequential operation of a producing an alarm in such cases, 
digital keyboard mounted on the outside of the vehicle. 25 

This and other conventional keyless entry systems BRIEF DESCRIPTION OF THE DRAWINGS 
require the user to accurately input the predetermined The present invention will be understood more fully 
code through the keyboard. Although such keyless from the detailed description given herebelow and from 
entry systems have been well developed and considered the accompanying drawings of the preferred embodi- 
useful for eliminating the need for mechanical keys, a 30 m ent of the present invention, which, however, should 
serious problem may occur when the user of the vehicle not be assumed to limit the invention to the specific 
forgets the predetermined code. If the user is outside of embodiments but are for explanation and understanding 
the vehicle and the vehicle door lock device is holding onIv - 
the doors locked, the user cannot unlock the door locks * n the drawings: 

until he remembers the predetermined code. 33 FIG * 1 k a schematic block diagram showing the 

The present invention provides a novel and more general concepts of a keyless entry system for an auto- 
useful system for operating the vehicle devices without m °trve vehicle device according to the present inven- 
an ignition key and without requiring manual entry of a tion; 

predetermined code. FIG. 2 is a perspective view of an automotive vehicle 

or^A^vnn^ T _ r 40 t0 which the keyless entry system according to the 

SUMMARY OF THE INVENTION present invention is applied; 

It is an object of the present invention to provide a FIG ' 3 is a block dia gram of a transmitter in the pre- 

keyless entry system for automotive vehicle devices, ferred embodim ent of a keyless entry system according 

which allows one-touch operation of desired vehicle t0 the present invention; 

devices without manually entering a code. 45 FIG * 4 1S a block diagram of a, controller in the pre- 

Another object of the present invention is to provide f exTed embodiment of the keyless entry system accord- 
a keyless entry system with weak-battery alarm which "i^oHflt^"! m ^ nti ° n i, and 
produces an alarm when the voltage of a battery, acting /t • ( ' are flowcharts of the operation 

as a power source for the system, drops below a prede- 50 transmitter and the receiver, respectively, 

termined threshold. DESCRIPTION OF THE PREFERRED 

in order to accomplish the above-mentioned and EMBODIMENT 
other objects, a keyless entry system for automotive p*f™«„«« ♦ *u ^ . , , 

vehicle devices according to the present invention com- , V dra u v T.S s ' Particularly to FIGS, 

prises a wireless code transmitter which is portable by « cv ^l f pre / OTed embodiment of a keyless entry 
hand or in pockets and has an enclosed bartery acting 55 Z? Z \ automo jve vehicle according to the ores- 
devices to electrically operate the latter in response to a i n*n " h a f T ™* * C » de transmitter 
preset code transmitted from the transmitter. KtoSi l?Jl J °? ° T' ^ C °^f eT 200 b COn ' 
mitter transmits a code signal to the conttoller whet ?n t 204 10 ac tuators 202 

vehicle body and connected to the controller. When the switches 210 which are placed on the e°tera^ur^e of 
SZ? to h^V^ *»-*■ • *—* the vehicle so as to be LmtotE£SSlS!?£ 

ngnal to the transmitter possessed by the user. Tie de. The demand signal SD generator 208 product 
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demand signal SD when one of the manual switches 210 104 via a demodulator 108 which demodulates the re- 
is depressed. ceived demand signal SD, and to the battery 304 via the 
As shown in FIG. 3, the transmitter 100 includes a battery checker 300 to receive power therefrom. The 
receiver circuit 102 for receiving the demand signal SD microprocessor 106 includes a memory 110 storing the 
from the controller. The transmitter 100 becomes active 5 preset code Ci and an alarm Ci. In response to the 
when the receiving circuit 102 receives the demand demand signal SD, the microprocessor 106 reads out 
signal SD to produce a code signal SC which is indica- the preset code C\ to a modulator 112 as long as the 
tive of a preset specific code. The preset code of the battery voltage is higher than a reference voltage, 
portable transmitter 100 differs from that of the demand When the battery voltage is lower than the reference 
signal SD generator 208 so that the controller 200 can 10 voltage, the alarm code Ci is read out from the memory 
recognize when the transmitter 100 is responding, 110 to the modulator 112. The modulator 112 is, in turn, 
As shown in FIG. 3, the transmitter 100 encloses a connected to a carrier- wave generator 114 to receive a 
thin, compact, long-life battery 304, such as a mercury carrier wave. The modulator 112 modulates the carrier- 
battery, acting as a power source. The battery 304 is wave with the code-indicative signal or the alarm- 
connected to a transmitter circuit through a battery 15 indicative signal from the microprocessor 106 to pro- 
checker 300. The battery checker 300 may be a kind of duce the final code signal SC. 
voltmeter monitoring battery voltage. The battery In the preferred embodiment, the antenna 104 of the 
checker 300 compares the battery voltage with a refer- transmitter 100 is built into the transmitter circuit board 
ence voltage which is representative of a predetermined or on the surface of the transmitter casing 1 16 (shown in 
voltage threshold. Preferably, the voltage threshold is 20 FIG. 2). The casing 116 is the size of a name card and 
set to be slightly higher than the voltage required to thin enough to carry in a shirt pocket, 
operate the transmitter so that the transmitter can be FIG. 4 shows the circuitry of the controller 200. As 
operated at least once after the battery voltage drops set forth above, the shown embodiment of the keyless 
below the reference voltage. entry system is adapted to operate the door locks, the 
The battery checker 300 is adapted to produce an 25 trunk lid lock, the glove box lock and the steering lock 
alarm signal when the measured battery voltage is device. In addition, the shown embodiment is adapted 
lower than the reference voltage. The transmitter 100 to control operation of the locks for the right- and left- 
transmits the alarm signal to the controller 200 to acti- side doors independently. In order to allow independent 
vate an alarm device 302 in the controller. operation of the lock devices, manual switches 210-DR, 
The transmitter 100 continuously transmits the code 30 210-DL, 210-TL, 210-GL and 210-ST are provided on 
signal SC to the controller for as long as it remains the vehicle body somewhere nearby the devices to be 
active. The code signal SC is received by a receiver 212 operated. For example, the manual switches 210-DR 

rin the controller 200. The controller 200 has a compara- and 210-DL are provided adjacent the door handles of 
tor 213 to compare the received code with a specific respectively corresponding side soors. Similarly, the 
preset code. When the received code matches the code 35 manual switch 210-TL to operate the trunk lid lock 
preset as compared in the comparator 213, the control- device would be placed adjacent the trunk lid. 
ler 200 sends a control signal SL to the driver circuit Though the specific embodiment has been illustrated 

. generator 204. The driver signal generator 204 in turn to locate respective manual switches adjacent the corre- 
sends a drive signal to one of the actuators 202 corre- sponding vehicle devices to be operated, it would be 

isponding to the manual switch 210 operated. The actua- 40 possible to provide all of manual switched in concentric 

vtor 202 in activated by the driver signal from the driver manner on the outside door handle escutcheon 218, for 
signal generator 204 to operate the corresponding vehi- example. 

cle device. Each manual switch is operable independently to 

It should be appreciated that, since the vehicle de- operate the corresponding lock device. For example, 
vices to be operated by the first embodiment of the 45 when the manual switch 210-DR is depressed, the right- 
keyless entry system are two-state locking devices for side door lock 220-DR is actuated to either to the 
locking and unlocking vehicle doors, the trunk lid, locked or unlocked state. 

glove box lid, the steering column and so forth, the Each manual switch 210-DR, 210-DL, 210-TL, 210- 
actuators 202 actuate the vehicle devices from the cur- GL and 210-ST is connected to- a timer 222-DR, 222- 
rent position to the opposite position in response to the 50 DL, 222-TL, 222-GL and 222-ST through a normally 
driver signal. For instance, when the vehicle device is in closed relay 224-DR, 224-DL, 224-TL, 224-GL and 
the locked position, the actuator unlocks the vehicle 224-ST. The timers, which will be referred to generi- 
device in response to the driver signal. On the other cally with reference numeral ,4 222", are responsive to 
hand, when the driver signal is sent to the actuator of a depression of the corresponding manual switch, which 
vehicle device which currently unlocked, that vehicle 55 will be referred to genetically with reference numeral 
device is then locked. "210", to produce a HIGH-level timer signal St for a 

The transmitter 100 includes a transmitter/receiver given period of time. This given period of time should 
antenna 104, In addition, a loop antenna 214 is built into be long enough to cover the time required to transmit 
one of the windows 216 of the vehicle. The loop an- the demand signal SD from the controller to the trans- 
tenna 214 transmits the demand signal SD to and re- 60 mitter 100 and to receive the code signal SC from the 
ceives the code signal SC from the transmitter 100. As transmitter in return. The timer signal St is fed to a 
shown in FIG. 2, the manual switches 210 are mounted corresponding AND-gate 226-DR, 226-.DL, 226-TL, 
on an escutcheon 218 of an outside door handle for 226-GL and 226-ST, which will be referred to generi- 
operation from outside the vehicle. cally with reference numeral "226". At the same time, 

The transmitter 100 is housed in a case small enough 65 the timer signal St is fed to a corresponding switching 
to hand-carry or to pocket circuit 228-DR, 228-DL, 228-TL, 228-GL and 228-ST, 

FIG. 3 shows the circuit structure of the transmitter which will be referred to generically with reference . 
100. A microprocessor 106 is connected to the antenna numeral **228". The switching circuit 228 closes in re- 
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sponse to the timer signal St to connect the correspond- period. In addition, the code stored in the memory 110 

mg antenna 214-DR, 214-DL, 214-TL 214-GL or 214- is preferably a binary code, such as an 8-bit serial datum. 

ST, which wiH be referred to genencally with reference This binary code rides on the carrier wave as modulated 

numeral -214 , to a demodulator 230, whereby the code by the modulator to form the code signal SC. 

""ST 21 t * 5 **** lhe batter y volta ec is lower than the reference 
Tr^l^ demodulator. The tuners 222 are also voltage V w/ and, thus, the alarm signal from the battery 
S^SS mcr0procesror y»amulti-input checker 300 is detected when checked at the step 1004, 
?« u 'v" 16 mc ?P rccessor 232 includes a mem- con trol passes to a step 1008 in which the alarm code 
ory 236 which stores the preset code C, and the alarm c 2 is read out The alarm code C 2 read ouTb th^t 
code ^corresponding to those stored m the transmitter 10 processor 106 ig fcd to thc modulator u2 ? Q be mod °_ 

The microprocessor 232 responds to the timer signal JSmJ Th u?a1 theTn tn°in ?* f^™* 

sSd^ 15 jaav f owc d hart :°v he 

the antennae 214 via the switching circuits 228 to trans- T ° f * eC °f ^^gram of FIG. 5(B), 

mit the demand signal SD to the* transmitter 100.™ i^S^T^ ? ^ ° ^ ^ 

microprocessor 232 receives the code signal SC via The at - a St< l p 2 5?' If ? c tim <* ^ St is not 

antenna214andthedemodulator230andcomparesthe detCCted w " ecked ■* tto step 2002, the second 
received code with the stored code. When the received 20 ^^w^ 8 ^^ * e " th ! l0 ° P 

code matches the stored code, the microprocessor 232 at th ff tep m FI< ?' 5 ^> and holds the controller m 
outputs the control signal SL to the other input terminal unt ^ depression of a manual switch. When one 

of the AND gate 226 corresponding to the depressed . the man ^ s . witches 210 * depressed and therefore a 
manual switch. Therefore, at this time, AND gate 226 tuner Slgnal St IS sent t0 the microprocessor 232, control 
transmits a HIGH-level signal to the driver signal gen- 25 pas . ses to a step 2004 > m whi ch the modulator 238 is 
erator 204-DR, 204-DL, 204-TL, 204-GL or 204-ST, acUv *ted to send a demand signal SD to the transmitter 
which will be referred to genencally with reference 100 10 activate the latter - Thereafter, the controller 200 
numeral "204". The driver signal generator 204 re- e . nters a second stand-by state, waiting for the code 
sponds to the HIGH-level signal by outputting a driver SIgnal SC Specifically, a step 2006 is repeated as a loop 
signal to the corresponding actuator 202-DR, 202-DL, 30 u . ntil the code ^S 11 ^ S C w received. After the code 
202-TL, 202-GL or 202-ST of the lock 220-DR, 220- SC is m V ut via the antenna 214 and the demodula- 

DL, 220-TL, 220-GL or 220-ST. tor 2 30 * the received code is checked to see if it is the 

The microprocessor 232 is also connected to the preset code Ci of the transmitter 100 at a step 2008. If 
alarm device 302. The microprocessor 232 sends a drive ^ ^P 11 * code is & e preset code C| when checked at the 
signal to the alarm device 302 when the input code 35 ste P 2008, the received code in the code signal SC is 
matches the alarm code C2 in the memory 236. The readout at a step 2010. The preset code of the controller 
alarm device 302 is activated by the drive signal from 200 is then read out from the memory 236, at a step 
the microprocessor 232 to produce an alarm indicating 2012. The input code and thc preset code read out in 
that the transmitter battery 304 is weak. ste P s 2010 and 2012 are compared at a step 2014. If the 

The operation of the preferred embodiment of the 40 codes match, a matching flag FM is set at the step 2014. 
keyless entry system set forth above will be described in Tte matching flag FM is checked at a step 2016, If the 
more detail with reference to FIGS. 5(A) and 5(B). The matching flag FM is not set, the program ends. On the 
microprocessor 106 of the transmitter 100 repeatedly other hand, if the matching flag FM is set when checked 
executes the first control program illustrated in FIG. at the step 2016, then the control signal SL is sent to the 
5(A). In the first control program, the microprocessor 45 driver signal generator at a step 2018. 
106 checks for receipt of the demand signal SD from the If &e received code is not the preset code C] when 
controller at a step 1002. The step 1002 is repeated until checked at the step 2008, then the received code is again 
the demand signal SD is received. In other words, the checked to see if it is the alarm code of the transmitter 
transmitter 100 normally remains in a stand-by state, at a step 2020. If so, the microprocessor 232 send 

waiting to produce the code signal SC in response to the 50 the drive signal to the alarm device 302 to activate 
demand signal SD. the latter, at a step 2022. On the other hand, if the re- 

When the demand signal SD is detected at the step ceived code is not the alarm code when checked at the 
1002, the output of the battery checker 300 is checked step 2020, then the program ends, 
to see if the battery voltage Vjis equal to or higher than In the first embodiment as set forth above, since the 
the reference voltage V,^, at a step 1004. If the battery 55 code signal SC is output only when the demand signal 
voltage Vb is higher than the reference voltage V n /, the SD is input from the controller, consumption of electric 
preset code Ci is read from the memory 110 at a step power of the battery in the transmitter is significantly 
1006. The microprocessor 106 then outputs the code- reduced in comparison with system which might em- 
indicative signal to the modulator 112 which in turn ploy constant transmission of the code signal SC. Thus, 
outputs the code signal SC in step 1010. Control then 60 the life-time of the battery of the transmitter is pro- 
returns to the stand-by step 1002. longed even though electric power is constantly sup- 

It should be noted that the code signal SC is transmit- plied to the microprocessor to hold same in stand-by. It 
ted from the modulator to the controller for a given should be appreciated that the electric power needed to 
period of time and terminates when the given period of power the microprocessor is substantially smaller than 
time expires. The given period of time during which the 65 that consumed in transmitting the code signal SC. 
code signal SC is transmitted is so chosen that the con- Therefore, constant power supply to the microproces- 
trolier 200 can activate the actuator 202 designated by sor will not significantly affect the life-time of the bat- 
tne operated manual switch before expiration of that tery. 
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Similarly, since the demand signal SD is produced The code signal SC is transmitted from the transmitter 

only when at least one of the manual switches is de- 100 to the antenna 214-TL in response to the demand 

pressed, consumption of the electric power by the con- signal SD. If the input code is the same as the preset 

troller is significantly limitted. code, then the AND gate 226-TL opens to activate the 

It is also to be noted that transmission of the demand 5 driver signal generator 204-TL. Therefore, the trunk lid 

signal SD and the code signal SC is performed by elec- lock device 220-TL switches from its current position 

tromagnetic induction. Since locking and unlocking to the other position. 

operations of the lock devices will generally be per- When the manual switch 210-GL is operated to open 
formed only when the transmitter is near the controller, the glove box lid, the timer 222-GL is activated to out- 
good communication between the transmitter and the 10 pu t the timer signal St. In response to the timer signal 
controller can be obtained by electromagnetic indue- gt, the switching circuit 228-GL establishes electrical 
tion without significant power consumption. communication between the antenna 214-GL and the 
In order to unlock the right-side door lock device demodulator 230. The code signal SC transmitted from 
220-DR, the manual switch 210-DR is depressed. When ^ transmitter 100 is thus demodulated by the demodu- 
the ignition switch 302 is in the OFF position, the timer 15 lator ^ d mput to the microprocessor 232. The AND 
222-DR becomes active to output the timer signal St. gate opens m response t0 the contro , si nfd SL 
The timer signal St is applied to the AND gate 226DR from the microproC essor 232 to activate the driver sig- 
and to the switching circuit 228-DR the htter of which na , gei , er ator 204-GL by the gate signal thereof. In 
then closes to connect the antenna 214-DR to the mi- respQnse tQ the driver ^ from the driver signal 

croprocessor 232. 20 generator 204-GL, the actuator 202-GL become active 

The hmer signal St from the timer 222-DR is also tQ reverse ^ osition of thfi loye box M ]Qck frQm 

input to the microprocessor 232 via the OR gate 234. locked $me tQ ^ unIocke{J ^ ^ es$ ^ 

The microprocessor 232 responds inputs from the OR e i ove box 

gate 234 by activating the modulator 238 to transmit the m orde ; t0 release the steering wheel from the locked 

de^d signal SD via flje antenna 214-DR 25 {h man ^ f fa \ 

The demand signal SD transmitted via the antenna ' , *■ * * * *u \i * i c 4 r 
214-DR is received by the antenna 104 of the transmit- "2-ST becomes active to output the timer signal St for 
ter 100. Then, the demand signal SD is demodulated by P enod °' * e P e f nod * " 
■ the demodulator 108 to remove the carrier-wave com- whlch 222 " ST 13 ^ive the antenna 2 14-ST is 
ponents. The microprocessor 106 of the transmitter 100 30 '°™ed to *e microprocessor 232 via the demodula- 
tion executes the steps 1004 and 1006 of the first control ' or »J £ ' ece ? e f he SC from the transmit- 
.program of FIG. 5(A) and outputs the code-indicative te / m *f »P»t 5?de matches the preset code in 
signal to the modulator 112. The modulator 112 thus the memory 236, the driver signal generator 204-ST 
transmits the code signal SC to the controller 200 via out P uts driver signal to reverse the position of the 
the antenna 104. 35 steenn S lock device 220-ST from the locked state to the 

The code signal SC is received by the antenna 214- unlocked state, 
DR and fed to the demodulator 230. The demodulator p 11 th * other hand, when the battery voltage drops 
230 demodulates the code signal SC to remove the beIow ™ c predetermined voltage and the battery 
carrier-wave components. The microprocessor 232 checker 300 detects that the battery is weak, the alarm- 
receives the demodulated code signal SC and executes 40 code-indicative signal is transmitted to the controller 
Hhe steps 2008 to 2016 of the second control program. wnen of manual switches are depressed. As a 
• When the input code matches the preset code in the result » tne ^ r is notified that the transmitter battery 
memory 236, the microprocessor 232 feeds the control nas become weak and needs to be replaced with a fresh 
signal SL to the AND gate 226-DR. At this time, since one - TOs satisfactorily prevents the transmitter form 
the timer signal St is still being applied to one of the 45 becoming inoperative due to lack of power, 
input terminals of the AND gate, the AND condition of As wiU be appreciated herefrom, according to the 
the timer signal St and the control signal SL is estab- present invention, the user is now free of the responsi- 
lished and as a result, the AND gate passes a HIGH- bility of memorizing the preset code and need only 
level signal to the driver signal generator 204-DR depress a manual switch corresponding to the desired 
which produces the driver signal. The driver signal is 50 lock device to be operated. In addition, since the keyless 
applied to the actuator 202-DR of the right-side door entry system includes a weak-battery alarm, the user 
lock device 220-DR to reverse the lock position. Since can replace the battery of transmitter before the battery 
the right-side door lock device 220-DR was originally voltage drops below the predetermined voltage, 
locked, it becomes unlocked upon activation of the Therefore, the present invention fulfills all of the 
actuator 202-DR. 55 objects and advantages sought therefor. 

Similarly, when the manual switch 210-DL is closed What is claimed is: 

to operate the left-side door lock device, the antenna 1- A keyless entry system for an automotive vehicle 

214-DL sends the code signal SC to the microprocessor. lock device for selectably actuating the lock device to 

If the input code matches the preset code, the AND either of a first locked position and a second unlocked 

gate 226-DL opens to activate the driver signal genera- 60 position, comprising: 

tor 204-DL. Thus, if the left-side door lock device is an electrical actuator associated with said lock device 

originally unlocked, it becomes locked. and responsive to a control signal to reverse the 

When the manual switch 210-TL is operated, the position of said lock device; 

timer 222-TL become active to send a timer signal St to a manual switch mounted on a vehicle body and 

the AND gate 226-TL and the switching circuit 228- 65 manually operable; 

TL. The switching circuit 228-TL then closes to estab- a transmitter responsive to a first radio signal which is 

Iish electrical communication between the antenna 214- produced in response to operation of said manual 

TL and the demodulator 230 and the modulator 238. switch to output a second radio signal indicative of 
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a predetermined digit of a unique code which iden- 
tifies the transmitter; 

a battery mounted on said transmitter for supplying 
electric power to said transmitter; 

a controller mounted on said vehicle body and elec- 5 
trically connected to said manual switch to detect 
manual operation of said manual switch for trans- 
mitting said first radio signal in response to opera- 
tion of said manual switch for activating said trans- 
mitter, receiving said second radio signal from said 10 
transmitter, comparing the unique code indicated 
by said second radio signal with a preset code, and 
in response to said manual switch, producing said 
control signal when said unique code matches said 
preset code; and 15 

a weak-battery alarm means for detecting when the 
voltage generated by said battery drops below a 
given voltage and producing an alarm in such 
cases, said weak-battery alarm means comprising a 
first means incorporated in said transmitter for 20 
monitoring supply voltage of said battery to pro- 
duce a predetermined digit of a weak-battery indic- 
ative code to be contained in said second radio 
signal, and a second means incorporated in said 
controller and responsive to said weak-battery 25 
indicative code for producing said alarm. 

2. The keyless entry system as set forth in claim 1, 
wherein said transmitter and said controller each in- 
clude an antenna and wherein electromagnetic induc- 
tion between said antennae allows transmission of said 30 
radio signal. 

3. The keyless entry system as set forth in claim 1, 
wherein said transmitter is small enough to fit in a cloth- 
ing pocket. 

4. The keyless entry system as set forth m claim 1, 35 
wherein said lock device is one of a door lock, a trunk 
lid lock, a glove box lid lock and a steering lock device. 

5. The keyless entry system as set forth in claim 1, 
wherein said vehicle device including a plurality of 
devices to be operated independently of each other, said 40 
actuator comprising a pluratity of actuators respec- 
tively adaped to operate corresponding one of said 
devices, and manual switch including a plurality of 
switch elements respectively adapted to operate corre- 
sponding one of said actuator to operate corresponding 45 
devices. 

6. The keyless entry system as set forth in claim 5, 
wherein said controller further comprises means, asso- 
ciated with said switch elements, for identifying one of 
the devices corresponding to one of the switch elements 50 
operated. 

7. The keyless entry system as set forth in claim 6, 
wherein each of manual switch is provided on the vehi- 
cle body adjacent the corresponding device to operate. 

8. The keyless entry system as set forth in claim 7, 55 
wherein said lock device comprises a door lock, a trunk 
lid lock, a glove box lid lock and a steering lock device, 
and said manual switch including a plurality of switch 
elements each of which, corresponds to one of said lock 
devices. 60 

9. The keyless entry system as set forth in claim 1, 
wherein said transmitter and said controller each in- 
clude an antenna and wherein electromagnetic induc- 
tion between said antennae allows transmission of radio 
signals. 65 

10. The keyless entry system as set forth in claim 10, 
wherein said transmitter is small enough to fit in a cloth- 
ing pocket. 
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11. The keyless entry system as set forth in claim 10, 
wherein said lock device is one of a door lock device, a 
trunk lid lock device, a glove box lid lock device and a 
steering lock device. 

12. The keyless entry system as set forth in claim 11, 
wherein said lock device comprises a door lock device, 
a trunk lid lock device, a glove box lid lock device and 
a steering lock device, and said manual switch includes 
a plurality of switch elements, each of which corre- 
sponds to one of said lock devices. 

13. The keyless entry system as set forth in claim 1, 
wherein said transmitter includes a memory storing an 
operation code to be used for operating said actuator 
and an alarm code to be used for operating said alarm 
means, and said controller includes a memory storing an 
operation code and an alarm code respectively corre- 
sponding to said operation and alarm codes of the trans- 
mitter. 

14. A keyless entry system for an automotive vehicle 
for operating one of a plurality of vehicle devices in- 
cluding a door lock device which is selectively operable 
to either of a first locked position and a second unlocked 
position, comprising: 

a plurality of electrical actuators respectively associ- 
ated with the corresponding vehicle devices and 
responsive to a control signal to operate said corre- 
sponding vehicle device to desired position; 

a plurality of manual switches mounted on the vehi- 
cle and manually operable, each switch adapted for 
enabling operating one of the corresponding elec- 
trical actuators; 

a transmitter responsive to a first radio signal which is 
produced in response to operation of one of said 
manual switches for outputting a second radio 
signal indicative of a unique code which identifies 
the transmitter; 

a battery mounted on said transmitter for supplying 
electric power to said transmitter; 

a controller mounted on said vehicle body and elec- 
trically connected to each of said manual switches 
so as to be triggered by manual operation of said 
manual switches for transmitting said first radio 
signal in response to operation of said manual 
switch for activating said transmitter, receiving 
said second radio signal from said transmitter, com- 
paring the unique code indicated by said second 
radio signal with a preset code, and in response to 
one of said manual switches, producing said con- 
trol signal when said unique code matches said 
preset code, said controller including means re- 
sponsive to manual operation of said one of said 
manual switches for identifying one of said actua- 
tors to be operated and operating said identified 
actuator for operating one of the vehicle devices 
corresponding to the manual switch operated; and 

a weak-battery alarm means for detecting when the 
voltage generated by said battery drops below a 
given voltage and producing an alarm in such 
cases, said weak-battery alarm means comprising a 
first means incorporated in said transmitter for 
monitoring supply voltage of said battery to pro- 
duce a weak-battery indicative code to be con- 
tained in said second radio signal, and a second 
means incorporated in said controller and respon- 
sive to said weak-battery indicative code for pro- 
ducing said alarm. 

15. The keyless entry system as set forth in claim 14, 
wherein said transmitter is portable and said controller 
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II 

is mounted on a vehicle and associated with said manual 
switches, and said controller being responsive to opera- 
tion of one of said manual switches to produce a radio 
signal which activates said transmitter to output said 
unique code-indicative radio signal. 5 

16. The keyless entry system as set forth in claim 15, 
wherein said controller further comprises means, asso- 
ciated with said switch elements, for identifying one of 
the devices corresponding to one of the switch elements 
operated. 10 

17. The keyless entry system as set forth in claim 16, 
wherein each of said manual switches is provided on the 
vehicle body adjacent the corresponding device to op- 
erate same. 

18. A keyless entry system for an automotive vehicle 15 
lock device for selectably actuating the lock device to 
either of a first locked position and a second unlocked 
position, comprising: 

an electrical actuator associated with said lock device 
and responsive to a control signal to reverse the 20 
position of said lock device; 

a manual switch mounted on a vehicle body and 
manually operable for initiating keyless entry oper- 
ation; 

a transmitter including a detector and a radio signal 25 
transmitter circuit, said detector being normally in 
a stand-by state in which said transmitter is detec- 
tive of a first radio signal which is produced in 
response to manual operation of said manual 
switch, said transmitter being responsive to detec- 30 
tion of said first radio signal by said detector for 
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activating said radio signal transmitter circuit for 
outputting a second radio signal indicative of a 
unique code which identifies the transmitter; 

a battery mounted on said transmitter for supplying 
electric power to said transmitter, 

a weak-battery checker incorporated in said transmit- 
ter and cooperative with said radio signal transmit- 
ter circuit for checking battery voltage upon trans- 
mission of said second radio signal, said battery 
checker being responsive to the battery voltage 
lower than a given value to modify said second 
radio signal to be transmitted so that said modified 
second radio signal indicates a weak battery alarm- 
ing command; and 

a controller mounted on said vehicle body and elec- 
trically connected to said manual switch to detect 
manual operation of said manual switch for trans- 
mitting said first radio signal in response to opera- 
tion of said manual switch for activating said trans- 
mitter, comparing the unique code indicated by 
said second radio signal with a preset code, and, in 
response to said manual switch, producing said 
control signal when said unique code matches said 
preset code,said controller being responsive to said 
modified second radio signal indicative of said 
weak battery alarming command to output an 
alarm signal; and 

an alarm electrically connected to said controller and 
responsive to said alarm signal to generate an 
alarm. 

***** 
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